The antinuclear antibody (ANA) test detects the presence of serum antibodies directed against a variety of antigens in the nucleus of cells [J_3], 2 These antibodies are found in systemic lupus erythematosus as well as several other systemic rheumatic diseases. The ANA test is ordered frequently because the systemic rheumatic diseases have diverse manifestations and are not uncommon.
It has been estimnated that -1% of a large population will have an ANA test each year [4] . This testing is performed by thousands of hospital and commercial laboratories throughout the world. The most common method of performing the test is a microscope-based indirect immunofluorescence assay (IFA) with cultured human epidermoid carcinoma (HEp-2) cells as the substrate for antibody binding [2] . More than 90% of laboratories in the US use this method for ANA testing. The cells are permeabilized and incubated with the patient's serum, and ANA, if present, will bind. The cells are washed and then incubated with fluorescein-conjugated antibodies against human immunoglobulins, which bind to the previously bound ANA. The cells are viewed with a microscope equipped for epifluorescence.
To interpret the test, technologists must analyze the intensity and pattern of fluorescence staining.
The greater the intensity of nuclear staining, the more likely it is that a positive ANA test is clinically significant. ANA patterns are named after the pattern of nuclear staining; these patterns include homogeneous, speckled, centromere, nucleolar, and others. focusing the microscope through a specimen. For some questions, arrows point to parts of the image to which the question refers. We have constructed a question library that tests the ability to identify most ANA patterns, including homogeneous, speckled, centromere, nucleolar, mixed, cytoplasmic, and rare patterns. In addition, there are questions related to the ability to distinguish positive from negative ANA test results. The program provides correct answers with explanations by overlaying the image in the question with descriptive text. In addition, the explanations contain a "more information" button that, when activated, provides detailed information about the pattern and its autoantibody and disease associations. An example of a question and an associated answer is shown in Fig. 2 . The question asks the examinee to identify a homogeneous pattern. The control panel allows the program's default settings to be changed, and it allows the exam results to be viewed and analyzed. A password is given to the laboratory supervisor so that access to exam results can be restricted.
Supervisors who desire open communication of results can make the password freely available.
The "Change Defaults" option in the control panel allows the supervisor to withhold correct answers and explanations from test takers, or to choose to have examinees complete the test without having names and responses recorded. In addition, the supervisor can change the password to the control panel.
Clicking on the "Exam Results" button allows the supervisor to view results for the current exam, any previous exam, or cumulatively on all exams to date. There are two basic classes of results, those for individuals and those for the laboratory as a whole. Results for the laboratory as a whole are expressed graphically;
an example of this graphical display, derived from results from one examination of five examinees, is shown in Fig.  3 . The program has a feature to export these results to a text file. This text file might eventually be useful for interlaboratory comparisons (see Discussion below). Thus, the amount of reference material in the ANA-Tutor increases over time. Similar programs also could be helpful in selected areas of anatomic pathology, e.g., the interpretation of Papanicolaou smears.
In conclusion, the ability to perform sophisticated image presentation on PCs has allowed us to create a computer program that can help laboratories monitor their ability to interpret image-based laboratory tests. Computer programs such as Pattern Plus Auditor might be a useful part of quality-assurance procedures for many image-based laboratory tests in clinical and anatomic pathology.
